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(57) Abstract: A divider divides input data to generate divided input data. A phase comparator detects a phase difference between 
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(57) Sift: »JR«I*. \t>T-*$#mLTl*mX1]T-9££.f&L. fiffifcb&gl*, ®E1S<jffilS£««*<±j£Lfc 



10/517493 

PTO 1 o DEC 20M 



WO 2004/098120 ^H>CT/JP2003/005584 



1 



* n y ? ^ ij x) — [Bigg 



5 m&m 

-f-^^^-Cfet), >" b^-fn (RZ : Return-to-Zero) 7* 

10 

^1 fc£x_fi£ N A. Pottbackerftb, TA Si Bipolar Phase and Frequenc 

y Detector IC for Clock Extraction up to 8Gb/sJ (IEEE Journal of Solid S 
tate Circuits, vol. SC-27 ppl747-1751 (1992)) IdTj^tVtV^ / > • V # — 
15 is • h ? • if n (NRZ : Non Return-to-Zero) f^ffl©»^ny^7^ 

* y y -ms§o^^^n v $ mx»&z> 0 

p-/^7^^ amPFtn) 200^ mra^^ (otv 

COit5) 3 00^ ^-*»J^4 0 0££#;iTV^ o 
20 &t§Jt^ 10 0ft, A?)y*—? DIN£VCO300 n y ? 

CLK1 k(D&m%St%t^X s ^tlb2-D<Dit-%-<D&mm&$im-fZ>o ^LT, 
MttJ Lfc{4tgM^T7-n ^tT^ LfdifB^ff -*§-F EO1ILPF200 (Ctt}^ 
-T^o LPF2 0 0fi, {MUff-^-FEO l©ii5Jl&J&fr£l&*LT^fcLfc 

m&mmm-^&vco 3 0 0 ^tu^-r^o vco3oon mrawf-^-^s^ 

25 V^3§tgJl^ifc£fi&LT^P$/^CLKl££j&U 4^tfc^ny^CLK 
1 «:&*BJfc4fcg& 1 0 0 tx— *mm4 0 0 i!(Cj±l^i-t--5 0 f-^«4 0 0 
VCO 3 0 Ot^^fc^ny^CLK 1 fcm^^TAtl7*—fD I Ntf* 
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114 Htt, 113 EHC** LfcfltfBJfctfcSS 10 0 <Dm&&7F'tzf o y ^ IHT-fc 

So titfBJtiRS 1 0 0 tt, S& 1 (O-^-^/v • jv K0K HOi:, ^2 V 
yV KHJgg 1 2 0 0 t <HB;lTV^ 0 

5 1 <T>^-?j\> • yl^ KHJgg 110ft AJjf—? DIN^ "h" <DMT%? 

^CLKl ©«BEfltSr^*-/u Ki~5 0 
^©I^TVu • /V KlEjjfcl 2 0 ft A^—^D I N^»5 " L " ©SUN)? 

10 ny^CLKl <£>«IE'fg£r2lN— Ki~-5 0 

1 3 0(2, A^-^D I Ntf* " H " 2 W^/l, ■ * 

-A-KIHSgl 2 0©^SHO2^ A^)T-^DIN^ "L" ^(J:|i^l 
<W • /fc-A- KIUSS 110©^SHOl SrSIR L, igiR Lfcft -J§-«Htitfg 

Hft-f-F EOU UTtti^i->5 0 

15 o£l^ m%<D?vy?^~#V%/<V-m&<DW}ft&mW-fZ> 0 £i\ ^1 

1 5@©^^$y^ft- MS, VC03 0 O^Lfc^py^CLKKDfe 
fll^A^'r^-^D I NOfifcfgJ; <9 t^Vv^H^TFLTV^,, £fc, AjJ7*—& D 
INtt, NRZ7^t "H" % "L" , "L" % "H" % "L" % "H" „ f 
20 "0" s "0", "1", "0", "1" <Dl\mz.At>£ftT\,^ 0 

A^jt-^din^ "L" 2»b "H" ^ki-S^, ^l©ty/;p.^;u 

1 1 0 te, ^ny^CLKlOMJEEfitO-y-^y^SrBBi^t-So 
ft 2 Oih^^/V • KHISS 12 0 ISA;t>^-* D I Nfcr&^JhriS 19 

^^CLKl omjE-fiaSr^-yl' Kf3„ ■£ L"C\ KhT— * D I Nri* "H" 
25 ©SSNK t^^l3 0it ^2©f-^7 B ^ • /VKIsISSl 2 OOffi^JSHO 
2&itiRLT, 3SiRLfc|£ 2 (O'WfjV • FUJI® 1 20WSHO2S: 
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A^r^DlMS "H" frb "L" tzmk-rzk, ^l©tyy/w^/i, 
KUHfc 110 teAJj^—f D I N<D±T «9 ©»IHJ©* Dy^CLKl ©mBE-fitS: 
zfc— /V Kb, ^2 (D^ls-ffr • /V KlU&g 1 20|^ny^CLKl ©«EE|S 
Wf-^y ^SrBB*&1-S 0 -£LT, A^J7^DIN^ "L" ©»INJ, 
5 ^13 011, ^KD^^/V - /VKIell&l 1 0(7) ffl^jSHO 1 £51£R LT, 
a^Lfc^lCfy^- ^KBfcl 1 0ttt^SHOl£r{4*@^t-*§-FEO 
1 £ LTttl^li-So 

^ TP) "CA^t*-^D IN^pj/^CLKI (Ott±tf «9 t ©titfBSI&lfcfcU U 

I: 10 T, lftliIbfc^^©flm^T^o^T^bfc(flPte3lflr#F EO 1 £ LTffi^j 

10 0ft -B&LfcJ; 5 fcA^T*— INtVCO30 0-C4j8^^Dy 

15 \^tz.timm*T±u ymt \^tc\immt^F eoi&lpf2oo \zmtrt^ 0 

LPF2 0 0(1, .ttft^#FE01<ORt«jRfiJi^»5febT¥»'fbLfc«BE 

f&IMl-^&vco 3 o o ma^-f-So vco3 0 0(t WEEfBMSMt ■S-KHr'^T 

Ofcfc^TtfefflLfcA^-^D I NO^i^P;y^CLKl©4t,±^5 
^ C L K 1 !) Ofttllr^tctfo VCO3 0 0I1 &!&Lfc? u 

?clki irimaMm loot mm 4 0 0 1 \zmtj-rz 0 

7*— *flftgiJ5§4 0 0 it, ^Py^CLKl <D&T 9 ~CA?J7 s —i5 ! D I Nri* " 1 
" X*foZ<Dfr "0" TfcSO^SrBRjg'Ji-S, IT> flRSU Lfc^-* StWBiJt*— 
25 ^iLTW^t5 0 tttettttggl o 0 fc7*-*«Bl!#4 0 0 bKXtl&tlZAtl 

fflm. VX£.f&£tltc? ny^CLKl 03tT 9 fltfHWu T 5 — *»J^4 0 0 MA 
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— *»J3§4 0 0(3:, Hi 6(U (a) iz.7jk1-£?lc ^nj/^CLKl©4T?) 

^^r-eA^-T^— * D I N&»J-f 5 ^ t 5o 
5. L^bfttf^ iiff Aft 9 A^JT «NR Z f - * kfembf£\,\ 

I N^RZx-^^A^b^a^^it^l 0 0Oftf£&|fcPJH-5 o 
01 7g|(D^ MC&VvTfc, _h3$bfcA^X-^D I NiCNR 

10 Zf- ^£fflVNfc^tlD#}£ N VCO3OO«Uc^oj/^CLK10{i 
fg^A^-^D I N^f^^O h^< ^oTfe«9, A^t'-^D I NiCteRZ 

"t—? x "iooioi" &AJj£tix^^-b<Db^-% 0 
AAt^DIN^ "l" "H" \z.m\rir%k, il©ty7*;V'*-/u 

K[U5&110^ ^D^CLKl (Dmj£W.<Dy->'7>V Z/Jf*mih\^, M2<D^- 

15 ^^vi- • ^ khi^ 120 teA^-^D i N^Ai-io±^ (9 <Dmm<D? 

CLKl<Dmm4W.%*Sl'} i 'TZ> 0 ttT, A^JT^DIN^ "H" (Dmm, 
■teU?? 1 3 Ote, $&2<E>1J->'7 P A' • *-^R[h]S§1 2 0Om^SHO2 2ri!iR 
IT, iliR Lfcjg 2 (D^-ly^fjV • /V KtUS§ 120<DtB^SHO2 Srfltflggfi 
^•FEOl t ttttl^t^o 

20 A^f-^DIN^ "h" "L" (c^i-^5i:> mKDV-ls'T'fr' -fo—zv 
KEi&l 1 OteA^-^D I NOiT^^o^oy^CLKl c^mjEfit^ 
Kb, H 2 ^D-i/^/V • ^ K!HS§ 1 20l^o>^CLKl omJEEig 
O-^i/^y >-^SrTOi-5 0 -^LT, A^JT^DIN^ -L" ©^Hs -fe^* 
^ 1 3 Ott, iKDfyy/V • *-;l/K|lIfSl 1 OOtti^jSHO 1 SrJltRLT, 

25 311R Ufcf! 1 (D-V- • /v llOffl^SHOl *{immm-%-F E O 

1 t UTffi^i-So 

VCO 3 0 0X%.&&fhtz<? ny^CLKl <Dtitf®&AjJ7**—?D I Ntf>{£f@ 



WO 2004/098120 




'CT/JP2003/005584 



5 

£9 *>■¥-< &oTV^5*:fc, AAr^DIN^ "H" fab "L" fc^fbbfc^ 
-o\ I17it/TfJ;5lc % A^JT-^D I N^4T!5 ©ifl©^ d j/^ C LK 
lte "H" (D^ts&Z. ^(Dtctb, il«ti/y/i/. ^-/VKlHlSgl 1 0<75tij 
^SHOl h%1(D^-^)V • ^-/i^KIUSSl 2 0<Z)fcti^SHO2 kfaMftZiW. 
5 £&5o 

A^f^;? D I N ^ n C L K 1 tfctlil#iu|)§i^ 
£ fc, V C O 3 0 0 -?£j&£*Wc^ n^CLKl ^fi^S^A^T 2 — ^ D I N 

15 i ntjs «l" ^tssEft -*§-f eo 1 <D-rti<DMmn, 

z(D&? i£±jm$£3fc&W(D ?uy? y y — msgfc r z & A;t> 

^ £ ds-c^ 6 9 o y ^ t*—^ y y — msg^$i^-r 5 r £ @ 

25 
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(Dl&Wt 4<D?Vy? y ]) -0^0^1:^/0 $/ ^ IgJT'fc 9 % 9 



WO 2004/098120 




CT/JP2003/005584 



7 

XfoZ> 0 

mmmm 1 . 

{£*m£tmi^ y^-y^jv^ '(^TLPFifS) flffifiifJ^ 

#J13l5te s frbzLlts T7U y^nyr/j^Srffi^T, Mf-^RZ- 
DATA(Djl^^l/2^Jl-r^o ^tt, ^A^f-^RZ-DATA 
20 l«rffi#BttJ«#l»!:W^-r« 0 Aftnftjctt, #««5W: % A^f^RZ-DA 
TA©4U^i3^|llt5g|^JiA^f^RZ-DATAl«U, 

flWBJfclfc&l tt\ ^AAr^RZ-DATAl bV CO 3X*±&&tl1t? 

£ 0 LPF2it ^3lf&#FEOWi*^jS^*^*UT¥^Ufc«EfW® 
fS#SrVC0 3tJ:ttJ^-r So VC0 3ft M&tomi&tt&'l^X 
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CLKIuS^V^A^T>-^RZ-DATA^ "0" T*h&<Dfa "1" tfc5© 

* 1 W\ II <r>^i/-fjv • /i/ KHIig lli,l2 ^f-^/P • /V KE& 
I2i, -fei^* 1 3 £«MS;W5. 

!f§l<W^:7V^ • /UKUJj&l 114, ^A^X— ^RZ-DATAl^ « 
H" ©SHIBJ^ny^CLK^ffiJEEfltSrf-^y Vi/U #JSA^— *RZ-D 
10 ATAl<^±T«9T?^n5/^CLK(D®flEMSr^*-/VKi-5o 

|R2©*V7Vl' • /WKIllKl 2tt % ^A^f^RZ-DATAliS " 
L" ©TO^ n y ^ C LKiDiff^fy/y ^HA*f^RZ-D 
AT A 1 ©it*,_h*S 5 n y^CLK©lfffi^*-/V 
tH^13tt, ^JIA^f^RZ-DATAl^ "H" ©^ttl2© 
15 i^^T"/!^ • A-KlElg&l 2©til^SH2^ ^A^f-^RZ-DATAl 
^ "L" (DW&iaiW 1 ©t^^v • ft— /is KEBS 1 1 Ofcb^J SHI 
»^bfcfll#«rtfr«36fl|#FEOi LTm^-rSc 

^^ifc^oy^CLM^SA^T^RZ-DATAOtlaiH^^ 
^^LT*3«9 > A^f^RZ-DATAft RZfflft' "H" , "L" % " 
L" , "H\ "L" , "H" , -t"^fc>*> "1" „ "0", "0", "1". " 
0" > "1" <Djiifc:A;ft£*vrv^ 0 
25 A^T-iS'RZ-DATA^ "L" ^fc "H" ^^1*5 #J1^5te, A 
^7*— ^RZ-DATAOi:*j±*S?)Srtfe|UbT, ^A^^RZ-DAT 
Al^tSo -J-fcfc^ #JS*5tt: % A^f-^RZ-DATA04^±^ 
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ymz, 5j*J3A^J'7 ?w -^ R Z —DATA 1 "L" fah "H" N ^tctt "H" 

5>JlA^f-i?RZ-DATAl^ "L" ^b "H" fcS^b Lfc4H3\ ^1© 

5 -T5o I2©t^;> • ^KIUl&l 2tt, #J1A^-*RZ-DA 

T A 1 JiflS (Dffiffla)? uy? CLK(Z)SflEfi^*-;P Ki" 5 0 Lt, 

^A^f-^RZ-DATAl^ "h" 0>S8KU *fe 1^**1 3 tt N H2<D1f-^ 
Zf;V • 2<Z)fcH;tiSH2£iliRL.T, SiRLfcSg 2 <£>i^7Vl^ • * 

-/V KHIB 1 2 Offi^ S H 2 ^4te^ff#F EOi: LTttJ^Ji~§ 0 
10 ^lA^T^RZ-DATAldS "H" a>£> "L" «{bLfd#-g\ IlO 
if-i^/w /pKIhIBSI 1«\ ^HA^jf-^ R Z - DAT A 1 ©4T^ 5 o 

KEIi&12W\ ^ n 5/ ^ C L KcDlffif ©t y ^ ^Iri^t5 0 ttT, # 
lA^JT-^RZ-DATAliJ "L" (DMffl, tk^^l3tt, Sfc 1 ©^V:/ 

15 jv ' 7fr—;u khjes i l^m^sHi ^ai^LT, fifcffiuft #f eo t b-cm^-t- 

• r^«t 5 KlffiffilfciSNS 1 f± % A^T^RZ-DATA^ "H" fcfcS^fcfc:, 
% 1 W^/v • KHJgg i i ©atfj SHl^2 Ofy^ • Km 

SSI 2WSH2 i:Sr-9D5#*.T, &*B^-^F EOSrfcti;*rf-5 0 -f-fr*^ 
20 A^f-^RZ-DATAC "H" ^^tlfc^A^^RZ-DATA 
<D-*L%±jfi Y) bfttyfCL K©4*>±^ 9 t ©ffiffiSSSrtftHJ tt, Lit®. 

^-^RZ-DATAtDir^Ji^^ $r#tt}LT, ^«A*f-^RZ-DATA 
25 l^rS^-t-5o &*BJfctfc8&lfii, ^IA^T^RZ-DATAUVC03t 
^^tl/fc^ny^CLK^O^^Jtl^LT, ^HAAf-^RZ-DATA 
1 irVC03-C^*tbfc^n;x^CLK©ffi*B^Srtftttl-t-5o *LT, ^fflb 
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VC0 3(t «E©J«l^#fc3i<5v ^T3§|gJl»C&fSS LOo-^CLK§" 
5 £jEfrt-So -T**?*), ttttttJlUNSl KljSV^ttfflU/tA^— ^RZ-DATA 

H^-r^r tX\ A^)f-^RZ-DATA(D4*)±^!3 £ * p C LK<£>:£ 

10 f-^WJ^4fi, ^n5/^CLK(^4T!3T?AAf- ^RZ-DATA^ - 
1" X-hZ<Dfr "0" -Cfe50^Sr«giJi-So ^UT, »JLfc^-^£»J^ 
£ bT(±J^|-r 6 0 titfBJfctfc* 1 \ZAZ> ZftZftmAJlT-f R Z -D AT A 
1 «U ^JBI# 5 m*5V>TA*x*-^ R Z-DATA©4*>±^ «9 &C|if]$J LT#J1 
&*l,-tl>3„ Lfc^oT, I16S (b) fc*c*-J:5K:, s/^CLK<D35tT 

15 9"eA^-^RZ-DATA2:KKSUi"*V«r, A:ft^-*R Z -D ATASr«»J 

£ <£> J; 5 \^^(DmM(D^m 1 -Cf±, A*>x-*£#Jfl Ltt&m7<2}T—P t± 
20 p s/ * icS^TA;^-* &»J1"3 «t 5 tt 

v>sfc& % A^-^^Rz^-^T-A^bfc^^v^r, &nmt-%(D-rti 

25 . J£4EI:l3«fctf3&5EI<S:JBV , >T % C^5IK©|IJi^fil2^iftP^i-So HJfe^ 

mm a^-* ufc^jiA^^-^ co^b^^ v co«t§ ^ 
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tzm^xxt) 1 ?*- ^Sfmsij-rsiSteLfco La»ufc#e>, 1 16@ (b) k 

10 y #^y — niKttx Hifew^io^n 5/^-7^— ^y^i;«-[ii^vco3i 

^±tf*9K:|^L/£:#JlA#7*--*RZ-DATAl £ AtlZtitc? a y?(D± 
r> Ote*H3t«rttW-f-S. Lfc^ot, ^1 6HI (c) VC 
20 O 3 dS^fti-S ^P^C L Ktf>£T 9 SrA^T*— * R Z -D AT A<D^ili$3IJ 
^ (A^f-^RZ-DATAOlf y ^Si-Sfc«)tc:«^Jt®5 

r r X\ AtS^f—? RZ-DATAt "BI^jIM^ 6 *S(±i^5 Ji® ^ a v $ C 

25 M> At)*?— ^RZ-DATA<Dtfy Hg£W\ & U -yt? C L KOjU^^r T <fc "t" 
^ o 5/ ^ C L K(Z)4T <9 R Z - D A T AOf i -|( 
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1 a y 

d e 1 a y =T/2-W/2 

X-mZtlZo Lfc^oT, nT3K£S£a&6Wu VCO 3X*£.f$&titii? tz y ? Clu 

PJ'KLK*, T / 2 -W/ 2 ^rt3BE$*5 «k 5 fcWMEflHfr&A^-f-S. 
oft, w©|8M»j:*5»tS3Bft03^l82 0^ p y<7=f—# V *^y-|llSSc|i 

C O 3 X-±J&£intc ^n^CLK £r3§2£ $ itfoB^ p y 9 C L K D SrffitB Jt 
10 |!sf llCffiMSo ffifaJfctfeSltt, #JS£g5 fc:fcV>T#J5£;ft,fcA^*-*R 

P5y*CLKD£©tetH&Jfc|fcUT\ »*7^RZ-DATA 1 £ VCO 

7fn ^ft^L^iflf F E L P F 2{Cffl^-r5„ LPF2(i, 
15 SSff-f-F EOO^^^^^*b-C¥m{kb^mffi*!l^Jft^VCO 3 MffiTJ 

^J-T^o 7*—^9ISiJ5S4tt % ^Dy^CLK©4T!5-CA^7^RZ-DAT 
A# "1" X*foZ><Dti> "0" !?&£<^£»J-r£ 0 ^LT, »Jbfc^-* 
20 »Jf-^tUTtB^ 0 

SWu 51S£^ p 5/ * £ A#f*— * £#Ji Lfc^A^x— ^ i: tf>fltfI£Jt8H-S 
<fc 5 fctfcfc*, Xtl : T—^ (D"f =l.—T J — JfclCJfc CfcfllSlJ^iCV co^4 
25 j^-fS^Pix^OirTOSr^^SridS^S. 
^ffico^H3. 



WO 2004/098120 




'CT/JP2003/005584 



13 

v?%Mm£ltZ>Z.kT\ V C 0^4^t5 ^ n y ^ ©4T !) ?:A^f-^ 

LT^JlA^x-* ZmmtSltZ ZtX\ V C ^ 

y y — [h]s§« n m i m^ufc^jfecD^ i^p y $ y y — m 

&<D$tm^5 tfcmmmi t^m^ -zimmtme a&mn&tix^z> 0 mi 

Z - D A T A 2 £#tf@lti^ 1 (C mtl-tZo 

Z.Z.X\ VC0 3/J54^t§^p«y^cLKipIffI^6 a ^ti^i-SiiM 
ftmAt)?**- ^RZ-DATA2C9ft[*Bten s/^tiT'fc5i<Dit5 0 f70 
A^T^-^RZ-DATAOf'y biJiglcrW^ ^ny^CLK CO MI 
»Tif§^ ^ny^CLK©4T^A^r^RZ-DATA©t» 
S^t-t$t5fcfc}^^IA*f-^RZ-DATA 1 f^i-^ai^ 
MKJl t f'—& R Z —DATA 2 CDJUlEJi d e 1 a y ft, 
d e 1 a y=T/2+W/2 

T*^£*L5 0 bfc^oT, RftSlfiE#6 ate, #J1I2§ 5 T?^JS Ztltz.ftMAtl 1 ? 
-^RZ-DATA1^ T/ / 2+W/ / 2^:tt5lM^-frfcai^JlA^7 :? -^R 
Z-DATA2Sr^tiJt^l{Ctt|^i-n««fcV\ Lfc^oT, ^aS|g^6 a 
OMS^^J1^5 T^Jl $tlfcr9-J!A^^-^ RZ-DATAl^, T/ 2 
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^A*f-^RZ-DATA 1 Mt^o ^Smmm6 att, DtHKF^b 
A*$tLSPHW#fc^<5V^-C, »^f^RZ-DATAllrlM^fc 
ilM^A^^— * RZ-DATA2 &{4fBifcg$ff 1 |c^t5 0 flfcfBJfctfigS 1 

R Z -D AT A 2 i V CO 3 T^^tbfc^ D y ^ CLK©fiffii^tt}f5o 

LPF2li, te4BHft#FEO©ie5^^Sr^*bT¥^Ufc«ffi 
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